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BACKGROUND OF THE INVENTION 
Field of the Invention 

The invention relates to information 
transmitting method and apparatus, information 
processing method and apparatus, information 
recording method and apparatus, and information 
recording and reproducing method and apparatus 
which are suitable for use in a system such that in 
BS (Broadcast Satellite) broadcast, for example, 
information of contents is distributed by using a 
time zone after the broadcast is finished at night 
and the information of the contents is stored into 
a storage unit and reproduced. 
Description of the Related Arts 

In digital BS broadcast, a plurality of 
programs are broadcasted by using a band of one 
transponder. Among the ordinary programs which are 
broadcasted by the digital BS broadcast, there is a 
program whose broadcasting time zone is limited to 
the daytime and whose broadcast is finished at 
night. Therefore, after the ordinary broadcast is 
finished at night, a space band is caused in the 
band of the transponder. There is, accordingly, 
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considered a method of distributing contents by 
effectively using the space band of the transponder 
that is caused after the end of the broadcast at 
night as mentioned above. 

That is, for example, eight transponders 
of a band of 30 Mbps are installed in a digital BS 
satellite. For example, programs of six channels 
in case of SDTV (Standard Definition Television) 
broadcast and programs of two channels in case of 
HDTV (High Definition Television) broadcast can be 
transmitted by one transponder. The ordinary 
broadcast is not performed in a time zone, for 
example, from 1:00 at night to 5:00 in the morning. 

As mentioned above, for a time interval 
during which the space band is caused in the 
transponder after the end of the broadcast at night, 
broadcast for contents distribution is performed by 
using the space band of the transponder. 
Information of the contents is received by a 
receiver in each home and temporarily stored in a 
storage device such as a hard disk drive provided 
for the receiver in each home. The information of 
the contents is read out from the storage device in 
a reception terminal in each home and reproduced by 
a television receiver in each home. 

By sending the information of the contents 
by using the space band of the transponder for the 



time interval during which the space band is caused 
in the transponder after the end of the broadcast 
at night and storing the contents information into 
the storage device in the reception terminal in 
each home as mentioned above, the contents 
information can be transmitted at a low cost by 
effectively using the space band of the transponder 

In such a system, however, since a 
transport stream of MPEG2 is recorded as it is into 
the storage device, it is difficult to perform a 
trick play such as cue/review or the like. 

That is, according to a video packet of 
MPEG2, an I picture encoded in its frame (or field) 
a P picture encoded by using a previous frame (or 
field) , and a B picture encoded by using previous 
and subsequent frames (or fields) are sent. It is 
necessary to use the I picture when the trick play 
such as cue/review or the like is performed. 
Therefore, in case of recording the MPEG2 video 
stream into the storage device as it is, when the 
trick play is performed, the video packet of the I 
picture has to be certainly reproduced. 

Therefore, there is a method whereby a 
picture type is identified from a picture coding 
type described in a TS packet and, in case of the I 
picture, code mark bits are set and the number of 
code mark bits is counted and added as a code mark 



value into index information and recorded. With 
such a method, the I picture is reproduced from the 
index information and the trick play can be 
performed. In such an example, however, the 
picture type is identified from the picture coding 
type described in the TS packet and, if the picture 
coding type cannot be detected, it is difficult to 
perform the trick play. According to the system in 
which the contents is distributed by using the 
space band of the transponder when the space band 
is caused in the transponder after the end of the 
broadcast as mentioned above, a method of 
encrypting the stream in order to protect the 
contents is considered. If the stream has been 
encrypted, it is impossible to identify the I 
picture by analyzing the picture coding type as 
mentioned above. 

OBJECTS AND SUMMARY OF THE INVENTION 
It is, therefore, an object of the 
invention to provide an information transmitting 
method, information processing method and apparatus, 
and information recording and reproducing method 
and apparatus, in which in case of recording a TS 
stream sent to a storage device, even if the stream 
has been encrypted, a trick play can be easily 
performed . 



According to the first aspect of the 
invention, there is provided an information 
transmitting method whereby a video packet 
comprising image data encoded in a frame or a field, 
image data encoded between forward directional 
frames or fields, and image data encoded between 
bidirectional frames or fields is transmitted as an 
encrypted transport packet, wherein a first marker 
packet is added to a position just before a packet 
including an image encoded in the frame or field 
and a resultant transport packet is transmitted as 
a transport stream. 

According to the second aspect of the 
invention, there are provided information 
processing method and apparatus, in which a stream 
of a video packet comprising image data encoded in 
a frame or a field, image data encoded between 
forward directional frames or fields, and image 
data encoded between bidirectional frames or fields 
is received and recorded into a storage device, 
wherein a first marker packet which is sent just 
before the transport stream packet including an 
image encoded in the frame or field is detected 
from the received stream, and the transport stream 
packet including the intraframe or intrafield 
encoded image is identified from the first marker 
packet . 



According to the third aspect of the 
invention, there are provided information recording 
and reproducing method and apparatus, in which a 
stream of a video packet comprising image data 
encoded in a frame or a field, image data encoded 
between forward directional frames or fields, and 
image data encoded between bidirectional frames or 
fields is recorded into a storage device every 
predetermined number of recording units and the 
stream is reproduced from the storage device, 
wherein a first marker packet which is sent just 
before the transport stream packet including an 
image encoded in the frame or field is detected 
from the received stream, the transport stream 
packet including the intraframe or intrafield 
encoded image data is identified from the first 
marker packet, information showing the intraframe 
or intrafield encoded image data is added to the 
transport stream packet on the basis a result of 
the identification, the added information showing 
the intraframe or intrafield encoded image data is 
counted every recording unit into the storage 
device, and a count result is added every recording 
recording unit into the storage device. 

A start marker packet and an end marker 
packet are sent just before and just after the 
start of the I picture. A unique PID is written in 



each of the start marker packet and end marker 
packet. Upon reception, the video packet of the I 
picture is identified by identifying the start 
marker packet and end marker packet. 

Upon recording, a marker is set at each of 
a start position and an end position of the I 
picture in a log memory. Upon reproduction, a 
cluster included in a TS packet of the I picture is 
known from the contents in the log memory, so that 
a trick play can be performed. 

Upon recording, the TS packet of the I 
picture is detected from the start marker packet 
and end marker packet, a code mark is set into the 
TS packet of the I picture, and when recording data 
into a hard disk drive on a cluster unit basis, the 
number of code marks is counted and a count value 
of the code marks is added to index information. 
Upon reproduction, the cluster included in the TS 
packet of the I picture is known from the index 
information, so that the trick play can be 
performed . 

As mentioned above, since the start marker 
packet and end marker packet having the unique PIDs 
are sent just before and just after the start of 
the I picture and the I picture is identified, it 
is possible to cope with a case of the encrypted 
stream . 



The above and other objects and features 
of the present invention will become apparent from 
the following detailed description and the appended 
claims with reference to the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram of an example of 
an information distribution system to which the 
invention is applied; 

Fig. 2 is a block diagram of an example on 
the transmission side in the information 
distribution system to which the invention is 
applied ; 

Fig. 3 is a block diagram of an example on 
the reception side in the information distribution 
system to which the invention is applied; 

Fig. 4 is a block diagram of an example of 
a hard disk control unit on the reception side in 
the information distribution system to which the 
invention is applied; 

Fig. 5 is a schematic diagram for use in 
explanation of marker packets; 

Fig. 6 is a flowchart for use in 
explanation of an example of a recording process; 

Fig. 7 is a flowchart for use in 
explanation of another example of a recording 
process ; 



Figs. 8A and 8B are schematic diagrams for 
use in explanation of code marks and an index; 

Fig. 9 is a flowchart for use in 
explanation of a reproducing process; and 

Figs. 10A to 10D are schematic diagrams 
for use in explanation of the reproducing process. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
An embodiment of the invention will be 
described hereinbelow with reference to the 
drawings. Fig. 1 shows an example of a system for 
distributing information of contents by using 
digital BS broadcast. The invention can be applied 
to such a system. In Fig. 1, reference numeral 1 
denotes a broadcast server; 2 a satellite of the 
digital BS (Broadcast Satellite) broadcast; and 3 a 
reception terminal. 

The broadcast server 1 performs the 
digital BS broadcast. According to the digital BS 
broadcast, a video image and an audio sound are 
digitally broadcasted by using a band of, for 
example, 12 GHz (frequencies of 11.7 GHz to 12 GHz). 
In the digital BS broadcast, video data is 
compressed by the MPEG (Moving Picture Coding 
Experts Group) 2 system and audio data is 
compressed by the AAC (Advanced Audio Coding) 
system. A video packet and an audio packet are 



assembled in a stream of MPEG2-TS, modulated by, 
for example, the trellis 8 PSK (Phase Shift Keying) 
or BPSK (Binary Phase Shift Keying), and 
transmitted by a desired carrier. 

For example, eight transponders having a 
band of 30 Mbps are installed in the satellite 2. 
The transponder of 30 Mbps can transmit the 
contents of, for example, six channels in case of 
the SDTV (Standard Definition Television) broadcast 
and transmit the contents of, for example, two 
channels in case of the HDTV (High Definition 
Television) broadcast. 

In this system, for example, the broadcast 
of the contents distribution can be performed by 
using the band which is not used at night. 

That is, as mentioned above, in the 
digital BS broadcast, the band per transponder is 
set to 30 Mbps and the contents of, for example, 
six channels can be transmitted in case of the SDTV 
broadcast and the contents of, for example, two 
channels can be transmitted in case of the HDTV 
broadcast by one transponder. In the digital BS 
broadcast, there is a case where the broadcast has 
been finished at night and a space band is caused 
in the transponder. Therefore, a method of 
performing the broadcast of the contents 
distribution by effectively using such a space band 



is considered. 

The signal from the broadcast server 1 is 
received by the reception terminal 3 in each home 
through the satellite 2. The reception terminal 3 
in each home comprises a receiver 4 and a 
television (TV) receiver 5. The receiver 4 
receives the signal transmitted from the broadcast 
server 1 through the satellite 2, demodulates the 
MPEG2-TS packet stream, extracts a video packet and 
an audio packet of a desired channel from the TS 
(Transport packet) packet stream, and decodes a 
video signal and an audio signal. The video signal 
and audio signal decoded by the receiver 4 are 
supplied to the TV receiver 5, so that a 
reproduction picture plane is displayed on the TV 
receiver 5 . 

A storage unit 7 is provided for the 
receiver 4. The storage unit 7 is provided for the 
broadcast of the contents distribution which is 
sent by effectively using the space band at night. 

As mentioned above, in this system, when 
the ordinary broadcast is finished at night and the 
space band is caused in the transponder, the 
broadcast for the contents distribution is 
performed by using the space band. This signal is 
received by a tuner unit 6 of the receiver 4 and 
temporarily stored into the storage device 7. The 
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signal is read out from the storage device 7 and 
reproduced by the TV receiver 5. 

In case of sending the contents from the 
broadcast server 1, in order to protect the 
contents, the stream can be encrypted and 
transmitted. However, if the stream is encrypted 
and transmitted, the picture type cannot be 
identified and it is difficult to perform the trick 
play such as cue/review or the like. 

In the embodiment of the invention, 
therefore, the start marker packet and end marker 
packet are sent just before and just after the 
start of the I picture. A unique PID (Packet ID) 
has been written in each of the start marker packet 
and end marker packet. The video packet of the I 
picture is identified by identifying the start 
marker packet and end marker packet . 

Fig. 2 shows a construction of the 
broadcast server 1 for performing the broadcast of 
the contents distribution. In Fig. 2, reference 
numerals 11A, 11B, ... denote broadcast signal 
processing units for performing the ordinary 
broadcast and 21 indicates a signal processing unit 
for performing the contents distribution broadcast. 

In the broadcast signal processing units 
11A, 11B, ... for the ordinary broadcast, video 
signals from video sources 12A, 12B, ... are supplied 



to video encoders 13A, 13B, and audio signals 

from audio sources 15A, 15B, ... are supplied to 
audio encoders 16A, 16B, .... Video data is 
compressed in the video encoders 13A, 13B, ... by the 
MPEG2 system and video packets are formed. Audio 
data is compressed in the audio encoders 16A, 16B, 
... by the AAC system and audio packets are formed. 
PSI (Program Specific Information) such as station 
selection information, limited reception 
information, program information, and the like is 
generated from data generating units 17A, 17B, .... 

Outputs of the video encoders 13A, 13B, 
outputs of the audio encoders 16A, 16B, and 
outputs of the data generating units 17A, 17B, ... 
are supplied to multiplexers 14A, 14B, .... In the 
multiplexers 14A, 14B, the video data, audio 
data, and PSI are multiplexed and assembled into 
the TS packet having a fixed length of 188 bytes. 
Outputs of the multiplexers 14A, 14B, ... are 
supplied to a multiplexer (MUX) 17. 

In the signal processing unit 21 of the 
contents distribution broadcast, a video signal 
from a video source 22 is supplied to a video 
encoder 23 and an audio signal from an audio source 
25 is supplied to an audio encoder 26. Video data 
is compressed by the video encoder 23 by the MPEG 2 
system and a video packet is formed. Audio data is 
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compressed by the audio encoder 26 by the AAC 
system and an audio packet is formed. PSI such as 
station selection information, limited reception 
information, program information, and the like is 
generated from a data generating unit 27. 

An output of the video encoder 23, an 
output of the audio encoder 26, and an output of 
the data generating unit 27 are supplied to a 
multiplexer 24. In the multiplexer 24, the video 
data, audio data, and PSI are multiplexed and 
assembled into a TS packet having a fixed length of 
188 bytes. 

It is necessary to encrypt contents to be 
distributed. In this case, an output of the 
multiplexer 24 is supplied to an encrypting circuit 
28 and an encrypting process is performed to a 
stream. In case of encrypting the stream and 
transmitting it, a start marker packet and an end 
marker packet in each of which unique PID has been 
written are added by the multiplexer 2 4 just before 
and just after the I picture so that the I picture 
can be identified. 

In the multiplexer 17, a TS packet of the 
ordinary broadcast of each channel formed by the 
broadcast signal processing units 11A, 11B, ... of 
each ordinary broadcast and a TS packet of the 
contents distribution broadcast formed by the 
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signal processing unit 21 of the contents 
distribution broadcast are multiplexed. 

An output of the multiplexer 17 is 
supplied to a modulating unit 30. In the 
modulating unit 30, a modulating process is 
performed by, for example, the trellis 8 PSK or 
BPSK. An output of the modulating unit 30 is 
supplied to a frequency converting unit 31. In the 
frequency converting unit 31, a carrier frequency 
is converted in accordance with a frequency of the 
transponder which is used. An output of the 
frequency converting unit 31 is amplified by an 
amplifier 32 and outputted from an antenna 33. 

In the daytime while the ordinary 
broadcast is being executed in all of the channels, 
the broadcast signal processing units 11A, 11B, ... 
of the ordinary broadcast are operating and the 
band of the transponder is used in the channels of 
the ordinary broadcast. At this time, the contents 
distribution broadcast is not performed and the 
signal processing unit 21 of the contents 
distribution broadcast does not operate. 

Several channels of the ordinary broadcast 
have been finished at night and a space band is 
caused in the transponder. At this time, among the 
broadcast signal processing units 11A, 11B, ... of 
the ordinary broadcast, the broadcast signal 



processing units in which the broadcast has been 
finished do not operate and, in order to perform 
the contents distribution broadcast, the signal 
processing unit 21 of the contents distribution 
broadcast operates. 

As mentioned above, a transmitting process 
of the contents sent by using the space band of the 
transponder is executed for a time interval while 
the broadcast has been finished at night. 

Fig. 3 shows a construction of the 
receiver 4 . The receiver has a hard disk drive 
therein as a storage device for storing the 
information obtained by receiving the digital 
satellite broadcast. 

In Fig. 3, a digital satellite broadcast 
wave is received by an antenna 61. The reception 
signal is outputted to a tuner 62. The tuner 62 
performs a demodulation or the like of the 
reception signal from the antenna 61, obtains a 
transport stream, and supplies it to a descrambler 
63. The descrambler 63 decodes the scramble 
performed to the transport stream from the tuner 62 
by using a decoding key under the control of a CPU 
51 and outputs the decoded stream to a hard disk 
control unit 100. 

The transport stream (hereinafter, 
referred to as a reception transport stream) which 



is outputted from the descrambler 63 is supplied to 
the hard disk control unit 100. 

In addition to the reception transport 
stream, a transport stream (hereinafter, referred 
to as a reproduction transport stream) reproduced 
from a hard disk 92 of a hard disk drive 65 is 
supplied to the hard disk control unit 100. 

In case of reproducing the reception 
transport stream, the hard disk control unit 100 
selects the reception transport stream in the two 
inputted transport streams (reception transport 
stream and reproduction transport stream) and 
outputs it as an output transport stream to a link 
layer IC 66. 

The link layer IC 6 6 performs a process of 
a link layer in a layer structure of the IEEE1394 
serial bus or the like to the output transport 
stream. The link layer IC 66 outputs the output 
transport stream to a demultiplexer (DEMUX) 68. 

A physical layer IC 67 executes a process 
of the link layer in the layer structure of the 
IEEE1394 serial bus. When the output transport 
stream is received from the link layer IC 66, the 
physical layer IC 67 isochronously transfers the 
output transport stream to IEEE1394 apparatuses 
(not shown) through the IEEE1394 serial bus. 

The demultiplexer 68 separates the TS 



packet in which data (a PAT (Program Association 
Table), a PMT (Program Map Table), a decoding key 
to descramble the scramble performed to the 
transport stream, control data which is used for 
the other control) of a session has been arranged 
from the TS packet that is outputted from the link 
layer IC 66. The demultiplexer 68 further analyzes 
contents of the seprated TS packet and outputs 
necessary control data to the CPU 51. 

The CPU 51 outputs the decoding key in the 
session data which is supplied from the 
demultiplexer 68 as mentioned above to the 
descrambler 63 and controls the descrambler 63 on 
the basis of data of another session which is 
likewise supplied from the demultiplexer 68. 

The demultiplexer 68 separates the TS 
packet in which the control data (data of the 
session) has been arranged from the output 
transport stream and, further, separates a packet 
in which video data and audio data ( hereinbelow, 
those data is referred to as AV data) of the 
program selected when the user operates a remote 
commander or the like (not shown) has been arranged 
and outputs it to an AV decoder 69. 

The AV decoder 69 decodes the TS packet 
from the demultiplexer 68 by the MPEG2 and outputs 
the resultant AV data to a monitor (not shown). 
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Thus, an image and an audio sound as a digital 
satellite broadcast program are outputted 
(displayed) from the monitor. 

In case of recording the reception 
transport stream onto the hard disk 92, the hard 
disk control unit 100 selects the reception 
transport stream in the two inputted transport 
streams (reception transport stream and 
reproduction transport stream) . 

That is, as shown in Fig. 4, in the hard 
disk control unit 100, the reception transport 
stream from the descrambler 63 is supplied to a 
switch 81 and an input PID (Packet ID) parser 101. 
The input PID parser 101 extracts a TS packet to be 
merely recorded (hereinafter, it is referred to as 
a recording packet), a TS packet which is recorded 
and used for controlling (hereinafter, it is 
referred to as a recording/control packet), and a 
TS packet which is used only for controlling 
(hereinafter, it is referred to as a control 
packet) from the TS packet constructing the 
reception transport stream from the descrambler 63. 
The input PID parser 101 outputs the recording 
packet and recording/control packet to a time stamp 
adding unit 106 through a code detecting unit 151 
and outputs the control packet to a multiplexer 103. 
The multiplexer 103 multilexes the TS 
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packet which is outputted from the input PID parser 
101 and the TS packet which was reproduced from the 
hard disk and is outputted from an output PID 
parser 102 and outputs the multiplexed packet to 
the switch 81. 

The time stamp adding unit 106 adds a time 
stamp based on a clock that is generated from an 
input timer 107 to the inputted TS packet. The TS 
packet to which the time stamp has been added by 
the time stamp adding unit 106 is supplied to an 
arbiter 108. The TS packet inputted to the arbiter 
108 is stored into an input FIFO 111 of an SDRAM 
110 under the control of an SDRAM controller 109. 
The SDRAM controller 109 controls the writing 
operation of the packet into the input FIFO 111 of 
the SDRAM 110 and the reading operation of the 
packet from an output FIFO 112 of the SDRAM 110 by 
instructions from an FIFO controller 113. 

The TS packet stored in the input FIFO 111 
is read out under the control of the SDRAM 
controller 109 and outputted to an index adding 
unit 114 through the arbiter 108. The index adding 
unit 114 adds an index comprising a stamp for 
searching, an LBA (Logical Block Address), and a 
user area to a cluster of 128 kbytes as a recording 
unit to the hard disk 92 and outputs the resultant 
cluster to a selector 117. Data inputted via a bus 
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interface 79, a command from a DMA controller 118, 
and the like are also inputted to the selector 117. 
The selector 117 selects the inputted TS packet, 
data, command, or the like and outputs the selected 
one to a predetermined apparatus. For example, the 
TS packet outputted from the index adding unit 114 
and inputted to the selector 117 is outputted to a 
hard disk interface 74, further, outputted to the 
hard disk drive 65, and recorded onto the hard disk 
92 . 

In the case where the TS packet recorded 
onto the hard disk 92 in the hard disk drive 65 as 
mentioned above is reproduced, the reproduction 
transport stream as a sequence of the TS packets 
recorded on the hard disk 92 is read out by a hard 
disk controller 91 (Fig. 3) and outputted to the 
hard disk control unit 100. In the hard disk 
control unit 100, the reproduction transport stream 
inputted via the hard disk interface 74 is 
outputted to an index detecting unit 116 via the 
selector 117. 

The index detecting unit 116 detects the 
index added by the index adding unit 114 from the 
inputted reproduction transport stream. The 
detected index is stored into a register in the DMA 
controller 118. The DMA controller 118 controls 
the selector 117 on the basis of the stored index. 



The index is detected by the index 
detecting unit 116 and the reproduction transport 
stream from which the index has been removed is 
temporarily stored into the output FIFO 112 of the 
SDRAM 110 through the arbiter 108 and SDRAM 
controller 109. The reproduction transport stream 
stored in the output FIFO 112 is read out to the 
arbiter 108 under the control of the SDRAM 
controller 109 and, further, output ted to a time 
stamp detecting unit 104. The time stamp detecting 
unit 104 detects the time stamp from the inputted 
reproduction transport stream and outputs the 
reproduction transport stream to the output PID 
parser 102 in accordance with the time stamp at a 
timing of returning a time interval between the TS 
packets to the original state. The output PID 
parser 102 receives the reproduction transport 
stream outputted from the time stamp detecting unit 
104, extracts the reproducing packet to be 
reproduced from the TS packet constructing the 
reproduction transport stream and outputs it to the 
multiplexer 103. 

The multiplexer 103 multiplexes the TS 
packet which is outputted from the output PID 
parser 102 and the TS packet which is outputted 
from the input PID parser 101 and outputs the 
multiplexed packet to the link layer IC 66 through 
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the switch 81. 

The link layer IC 66 isochronously 
transfers the reproduction transport stream 
received from the switch 81 through the physical 
5 layer IC 67 via the IEEE1394 serial bus or outputs 

it to the monitor through the demultiplexer 68 and 
AV decoder 69. 

In the embodiment of the invention, the 
marker packets are certainly inserted just before 
10 and just after the I picture and the marker packets 

~ are detected, thereby discriminating the I picture. 

=^ That is, in this example, the start marker 

=- packet is sent just before the I picture and the 

end marker packet is sent just after the I picture. 
J.5 Another unique PID (PID = 1) which is not used is 

^ added to the start marker packet. Another unique 

£ PID (PID = 2) which is not used is added to the end 

r: marker packet . 

In the example of Fig. 5, the PID of the 
20 TS packet P2 just before the I picture among the TS 

packets PI, P2, P3, ... is set to "PID = 1". The 
PID of the TS packet P9 just after the I picture is 
set to "PID = 2". The PIDs of the other TS packets 
are set to "PID =3" indicative of the video 
25 packets of the relevant channels . 

That is, as shown in Fig. 6, when the hard 
disk control unit 100 enters a recording processing 
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procedure onto the hard disk from step SP1, the PID 
of each TS packet is identified by the input PID 
parser 101 in subsequent step SP2 . Whether the PID 
indicates the start marker packet or not is 
5 discriminated in step SP3 . In the example of Fig. 

5, the packet of "PID = 1" is identified, thereby 
discriminating whether it is the start marker 
packet or not. If NO in step SP3, the processing 
routine is returned to step SP2 . The subsequent TS 
10 packet is analyzed. 

y3 If YES in step SP3 , since the TS packet 

=p which is being analyzed at this time is the start 

j= marker packet, step SP4 follows. A marker 

jjl indicative of the head of the I picture is set into 

%5 a log memory showing an address on the hard disk 

7 and showing which TS packet has been recorded in 

=j this address. 

H= In step SP5, the PID of each TS packet is 

identified by the input PID parser 101, thereby 

20 discriminating whether it indicates the end marker 

packet or not in step SP6. In the example of Fig. 
5, the packet of "PID = 2" is identified, thereby 
discriminating whether it indicates the start 
marker packet or not. If NO in step SP6, the 

25 processing routine is returned to step SP2 and the 

subsequent TS packet is analyzed. 

If YES in step SP6, since the TS packet 
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which is being analyzed at this time is the end 
marker packet, step SP7 follows and a marker 
showing the end of the I picture is set into the 
log memory showing an address on the hard disk. 

By the above processing steps, the markers 
are set into the log memory at the position 
indicative of the head of the I picture and the 
position indicative of the end of the I picture. 
Therefore, by checking the contents in the log 
memory, it will be understood that the I picture 
certainly exists between the marker indicative of 
the head of the I picture on the hard disk and the 
marker indicative of the end of the I picture. 

Upon reproduction (jump reproduction at a 
high speed) of the trick play, the markers 
indicative of the head and the end of the I picture 
are identified from the log memory. The data 
between the marker indicative of the head of the I 
picture and the marker indicative of the end of the 
I picture is read out. Thus, the I picture is 
certainly reproduced and the trick play can be 
certainly executed. 

In the above example, the I picture can be 
obtained in the variable speed reproduction by 
setting the markers to the head and end positions 
of the I picture by using the log memory. However, 
index information of each cluster can be also used. 



That is, as shown in Fig. 7, when the hard 
disk control unit 100 enters the recording 
processing procedure onto the hard disk from step 
SP51, the PID of each TS packet is identified by 
the input PID parser 101 in subsequent step SP52. 
Whether it indicates the start marker packet or not 
is discriminated in step SP53. In the example of 
Fig. 5, the packet of "PID =1" is identified, 
thereby discriminating whether it is the start 
marker packet or not. If NO in step SP53, the 
processing routine is returned to step SP52 and the 
subsequent TS packet is analyzed. 

If YES in step SP53, since the TS packet 
which is being analyzed at this time is the start 
marker packet, the TS packet subsequent thereto is 
determined as an I picture. The hard disk control 
unit 100 advances to subsequent step SP54. 

When it is determined in step SP53 that 
the analyzed TS packet is the start marker packet, 
the hard disk control unit 100 sets a code mark bit 
indicative of the start of the I picture of the 
corresponding channel into the further head portion 
of the time stamp added to the head portion of the 
TS packet by the time stamp adding unit 106 from 
the next TS packet in step SP54. 

That is, as shown in Fig. 8A, the time 
stamp of 26 bits is added to the head portion of 



the TS packet of 188 bytes by the time stamp adding 
unit 106. When the start marker packet is 
identified, a code mark bit CMB is set from the 
next TS packet of the start marker packet in step 
SP54 . 

The code mark bit CMB has a corresponding 
bit every channel and a bit corresponding to the 
channel is set as a code mark. 

For example, if the PID of the TS packet 
which is analyzed at this time indicates the first 
channel, the first bit (bit at the position of "A" 
of the code mark bit CMB shown in Fig. 8A) 
corresponding to the first channel is set as a code 
mark bit . 

The PID of each TS packet is identified in 
step SP55, thereby discriminating whether it 
indicates the end marker packet or not in step SP56. 
In the example of Fig. 5, the packet of "PID =2" 
is identified, thereby discriminating whether it 
indicates the end marker packet or not. If NO in 
step SP56, the processing routine is returned to 
step SP54. 

If YES in step SP56, a code mark bit 
showing the end of the I picture of the 
corresponding channel is set by the time stamp 
adding unit 106. 

The processing routine advances to step 



SP58 and the number of code marks is counted by a 
code mark counter 160 every cluster as a unit 
recorded on the hard disk 92. 

As shown in Fig. 8B, the count result is 
added as index information of the cluster every 
channel. The count value (hereinafter, referred to 
as a code mark value) of the code marks of each 
channel is described on a 2-byte unit basis. 

When the code mark value is described in 
the index as mentioned above, the hard disk control 
unit 100 advances to step SP58 and sends each 
cluster to the hard disk drive 65, thereby 
recording it onto the hard disk 92. The processing 
procedure is finished in step SP59. 

In a state where each TS packet has been 
recorded onto the hard disk 92 on a cluster unit 
basis as mentioned above, a case of reproducing the 
stream of a predetermined channel from the hard 
disk 92 by a trick play {jump reproduction at a 
high speed) will now be described. 

When the trick play is designated by the 
input operation of the user, as shown in Fig. 9, 
the DMA controller 118 of the hard disk control 
unit 100 enters a trick play processing procedure 
from step SP61 and reads out the cluster from the 
hard disk 92 in subsequent step SP62 . 

In step SP63, the index detecting unit 116 
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detects the index from the cluster read out from 
the hard disk 9 2 and accumulates the code mark 
value written in the detected index into the 
channel to be reproduced in this instance. That is 
the code mark corresponding to the channel to be 
reproduced at this time is detected from the code 
mark value CMV described on a 2 -byte unit basis 
every channel mentioned in conjunction with Fig. 8B 
and accumulated. 

When an accumulation result of the code 
mark value indicates "1", this means that one 
packet including the I picture exists in the TS 
packet in the cluster C2 (Figs. 10A to 10D) read 
out in this instance- In this case, it will be 
understood that the head of the GOP exists in the 
cluster read out at this time on the basis of the 
feature of the GOP structure where the I picture is 
located at the head. 

In this case, the DMA controller 118 
further advances to step SP65, the cluster C3 
sequel to the read-out cluster C2 is read out, and 
further accumulates the code mark value of the 
read-out cluster into the previously accumulated 
result . 

The DMA controller 118 repeats the 
processes in steps SP63, SP64, and SP65. When the 
accumulation value of the code mark value is equal 



to 2 or more, this means that two or more TS 
packets including the start code of the I picture 
exist in the clusters which were continuously read 
out so far (for example, the clusters CI, C2 , C3, 
and C4 as shown in Figs. 10A to 10D) , that is, the 
heads of the two GOPs exist and at least one 
perfect G0P1 exists. The DMA controller 118 
advances from step SP64 to SP65 and reproduces the 
GOP included in the cluster in which the code mark 
has been accumulated at this time. 

Thus, one perfect GOP is reproduced. When 
the GOP is reproduced, the DMA controller 118 
advances to step SP6 7 and jumps a predetermined 
number of clusters to be jumped in the trick play 
mode. In step SP62, the cluster C8 is read out 
from the hard disk 92. In hard disk control unit 
100, after a plurality of clusters including the 
GOP are read out, the predetermined number of 
clusters are jumped, so that the trick play can be 
executed. 

In the above construction, when the 
transport stream is reproduced from the hard disk 
92, the hard disk control unit 100 reproduces it 
while jumping a predetermined number of images 
among the continuous images , thereby enabling the 
trick play (high speed reproduction) to be executed. 
In this case, among the pictures constructing the 
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GOP, since the B picture or P picture which forms 
an image by referring to the front and back 
pictures cannot construct the image by itself, it 
is necessary to reproduce one perfect GOP including 
the I picture. Therefore, by starting the 
reproduction from the cluster on the side jumped by 
the trick play and reading out the continuous 
clusters until one perfect GOP is read out, the 
perfect images corresponding to one GOP can be 
reproduced by reproducing the read-out GOP. 

According to the invention, since the I 
picture is identified by using the marker packets 
of the unique PIDs, it is possible to cope with a 
case where the transport stream has been encrypted 
and transmitted. The invention can be also applied 
to a case where the transport stream is not 
encrypted . 

In the above example, although the start 
marker packet and the end marker packet are added 
just before and just after the I picture, only the 
start marker packet can be also provided just 
before the I picture. 

The position of the marker packet is not 
necessarily limited to the positions just before 
and just after the I picture so long as the 
position of the I picture can be specified. 
Assuming that an arbitrary number n is equal to a 



predetermined number and the marker packet can be 
also added to the position that is n I pictures 
before the present I picture. 

According to the invention, the start 
marker packet and the end marker packet are sent 
just before and just after the start of the I 
picture. The unique PID has been written in each 
of the start marker packet and the end marker 
packet. Upon reception, the video packet of the I 
picture is identified by identifying the start 
marker packet and the end marker packet. 

Upon recording, the markers are set into 
the log memory at the start and end positions of 
the I picture. Upon reproduction, the cluster 
including the TS packet of the I picture can be 
known from the contents in the log memory, so that 
the trick play can be executed. 

According to the invention, upon recording, 
the TS packet of the I picture is detected from the 
start marker packet and the end marker packet and 
the code mark is set into the TS packet of the I 
picture. When the data is recorded into the hard 
disk drive on a cluster unit basis, the number of 
code marks is counted and the count value of the 
code mark is added to the index information. Upon 
reproduction, the cluster including the TS packet 
of the I picture can be known from the index 
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information, so that the trick play can be executed. 

As mentioned above, according to the 
invention, since the I picture is identified by 
sending the start marker packet and the end marker 
packet each having the unique PID just before and 
just after the start of the I picture, it is also 
possible to cope with the case of the encrypted 
stream. 

The present invention is not limited to 
the foregoing embodiment but many modifications and 
variations are possible within the spirit and scope 
of the appended claims of the invention. 
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